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Introduction
After the 1997/98 Asian crisis a controversial discussion about the pros and cons of exchange rate stabilization has emerged. Proponents of flexible exchange rates have argued that fixed exchange rates encourage speculative capital inflows, moral hazard and overinvestment. The economic policy implication is to pursue fully (more) flexible exchange rate regimes (Fischer 2001 ). In contrast proponents of fixed exchange rates have stressed the positive impact of exchange rate stability on the economic performance of the East Asian economies. McKinnon and Schnabl (2003, 2004a ) emphasize the role of low transaction costs for international and intra-regional trade and capital flows.
In the decade after the Asian crisis Emerging Europe and East Asia have taken different directions on the path towards more (less) exchange rate stability. Emerging Europe, i.e. the central, eastern and south-eastern European countries have further strengthened their institutional and economic linkages with the European Union. This has led to a wider use of the euro as an invoicing, vehicle, banking, pegging, intervention and reserve currency and more exchange rate stability against the euro (ECB 2006, Kamps 2006) . In contrast, in East Asia post-crisis exchange rate volatility against the US dollar steadily declined up to the year 2005, but has increased since then.
China and many other East Asian countries seem to follow (hesitantly) international policy recommendations in favour of more exchange rate flexibility.
What will be the impact of the different exchange rate strategies on economic growth in the two regions? Up to the Asian crisis, an -for emerging market economies -exceptional degree of the international and intra-regional exchange rate stability has been regarded as an important pillar of the East Asian miracle (World Bank 1993 , McKinnon 2005 . Now Asia seems to move towards (more) exchange rate flexibility (against the dollar) average regional growth has declined. In contrast, Emerging Europe has experienced high exchange rate volatility during most of the 1990s.
Since exchange rates have started to stabilize in the late 1990s growth rates are high. Does this imply that ceteris paribus the long-run growth perspective will be better for Emerging Europe than for East Asia? Or do stable exchange rates against the euro encourage speculative capital inflows which in the long-run will deteriorate Emerging Europe's growth performance?
Previous research on the impact of exchange stability on growth has tended to find weak evidence in favour of a positive impact of exchange rate stability on growth. For large country samples such as by Ghosh, Gulde and Wolf (2003) there is weak evidence that exchange rate stability af-fects growth in a positive or negative way. The panel estimations for more than 180 countries by Edwards and Levy-Yeyati (2003) find evidence that countries with more flexible exchange rates grow faster. Eichengreen and Leblang (2003) reveal a strong negative relationship between exchange rate stability and growth for 12 countries over 120 years. They conclude that the results of such estimations strongly depend on the time period and the sample.
While many previous studies have chosen very large samples to increase the robustness of the estimation process we approach the question from a different angle. We test for the impact of exchange rate volatility on growth for two groups of countries in the economic catch-up process which have widely dismantled capital controls. This allows us to control for the impact of capital controls which facilitate exchange rate stability but which are detrimental for the growth performance. The comparison of two groups of countries which have pursued different exchange rate strategies at different points of time are expected to yield enough heterogeneity in the crosscountry panel to isolate a significant impact of exchange rate volatility on growth.
Building upon De Grauwe and Schnabl (2005a) and Schnabl (2006) , we perform GLS panel estimations for 17 countries in Emerging Europe and 9 East Asian countries. In addition we use 10 South American countries as a control group. The results provide evidence in favour of a robust negative relationship between exchange rate volatility and growth.
Regional Trends in Exchange Rate Volatility
Since the late 1970s the East Asian emerging economies 1 kept their exchange rates tightly pegged to the US dollar (McKinnon and Schnabl 2004a ). This common dollar peg not only maintained exchange rate stability against the US as the most important (single) trading partner, but also ensured an exceptional degree of intra-regional exchange rate stability. McKinnon (2005) argues that this "informal dollar standard" was the basis for a high degree of intra-regional partition of labour and export-oriented growth. Both factors are linked to the East Asia economic miracle (World Bank 1993) . China joined the East Asian dollar standard in 1994 when it pegged its exchange rate tightly to the dollar.
The intra-regional exchange rate stability in East Asia was high until the 1997/98 Asian crisis interrupted the fast economic catch-up. Post-crisis exchange rate stability against the US re- While East Asia seems to move from exchange rate stability to (more) exchange rate flexibility, Emerging Europe is moving into the opposite direction. During most of the 1990s exchange rate volatility in the region has been high for two reasons. First, most of the countries in central, eastern and south-eastern Europe experienced a high degree of macroeconomic instability and depreciations of their currencies. Second, various types of exchange rate pegs (hard pegs, downward crawling pegs, currency baskets) had different anchors. Some countries pegged their currencies to the German Mark (Estonia, Croatia) others to the dollar (Lithuania, Romania) or currency baskets (Latvia, Hungary, Czech Republic). The outcome was high intra-regional exchange rate instability which can be linked to weak intra-regional trade linkages.
Since the late 1990s exchange rate stability in Emerging Europe has increased steadily. The accession of the central, eastern und south-eastern European countries to the European Union 2 required macroeconomic stabilization which led to a substantial decline in exchange rate volatility.
Although some countries such as Poland and the Czech Republic moved to more exchange rate flexibility since the late 1990s intra-regional exchange rate stability increased as many countries re-pegged their currencies from the dollar to the euro (e.g. Lithuania, Bulgaria, Romania) or substituted currencies baskets by unilateral euro pegs (e.g. Latvia, Hungary). 
Theoretical Evidence
The increasing degree of exchange rate stability in Emerging Europe and the (past) high degree of exchange rate stability in East Asia pose the question of why emerging market countries stabilize exchange rates. The effects of the exchange rate volatility on growth can be seen as a comprehensive measure of the benefits and costs of exchange rate stabilization. The following section surveys the role of asymmetric shocks, international trade and international capital markets as the most important transmission channels from exchange rate volatility (stability) to growth.
Asymmetric shocks
Flexible exchange rates have been regarded as an important tool to cope with asymmetric (real)
shocks (Meade 1951 , Friedman 1953 
International Trade
The welfare gains from the international partition of labour are widely acknowledged. The economic policy implication is to remove exchange rate volatility to foster trade and higher growth.
The impact of exchange rate volatility on trade among two or a group of countries has both a mi- (1997) show for Japan that since the early 1970s -when the yen became flexible against the dollar -growth was negatively influenced by the appreciation of the Japanese currency.
McKinnon and Schnabl (2003) find based on a general equilibrium framework that exchange rate stability is not necessarily associated with more trade. Gravity models have been used as frameworks to quantify the impact of exchange rate stability on trade and growth in particular in the context of a monetary union.
While the size of the coefficient by Frankel and Rose (2002) seems to exaggerate the trade effects of a monetary union, Micco, Stein and Ordoñez (2003) find that in its early years the European
Monetary Union has increased trade by up to 16%.
Capital Markets
Capital markets have been playing an increasing role in the discussion about exchange rate stabi- During the 1970s and 1980s crisis in emerging market economies was associated with unsound macroeconomic policies, in particular in Latin American countries. The interdependence of volatile macroeconomic policies and crisis is reflected in the first generation of crisis models (e.g. Krugman 1979) . In contrast, the East Asian crisis economies provide an example for boom-andbust cycles which are driven by "good governance" in macroeconomic policies including fixed exchange rate strategies. Before the 1997/98 crisis the East Asian emerging tiger economies attracted international capital flows (inter alia) for two reasons. First, the East Asian economies pursued favourable macroeconomic polices, i.e. low inflation and low government deficits. Second, the fixed exchange regimes helped attracting international capital inflows as they provided implicit guarantees to reconvert investment at constant exchange rates against the dollar.
Boom-and-Bust-Cycles
Both factors interact. To maintain fixed exchange rates in the long-term, macroeconomic stability and flexibility are required. In particular labour markets have to adjust to asymmetric shocks. The lesson drawn from the currency attacks on the East Asian debtor economies was that the pre-1997 system of "soft" dollar pegs itself was at fault (Fischer 2001) . Before 1997, because of high risk premiums -which helped to sustain capital inflows when current account deficits increasedthe interest rates in the East Asian debtor economies were much higher than on dollar or yen assets. Domestic banks were tempted to accept low-interest dollar (or yen) deposits instead of relatively high-interest baht deposits. The temptation to risk foreign exchange exposure was all the greater because exchange rates were (softly) fixed.
The answer of if flexible exchange rates would reduce the risk of crisis is not straightforward and depends on the central bank's response to appreciation pressure. Let's assume a situation of strong capital inflows which are driven by both favourable macroeconomic conditions in the emerging market economy and low interest rates in the large industrialized countries. This would bring the currency of the emerging market economy under appreciation pressure. If the central banks allow for appreciation and if appreciation expectations become sustained, additional speculative capital inflows will be encouraged. 5 Under such circumstances the likelihood increases that the central bank will intervene in foreign exchange markets against "excessive appreciation" and that the capital inflows will be translated into a rising money supply. Compared to a fixed exchange rate regime the monetary expansion may be larger because sustained appreciation expectations encourage additional capital inflows. The probability of overheating further rises.
Only if the central bank allows for "uncontrolled appreciation" of the domestic currency, the probability of crisis declines because the sharp appreciation of the domestic currency deteriorates the economic outlook. The negative impact of appreciation on growth will be particularly strong 4 Concerning the impact of the currency denomination of external debt and the probability of crisis see Eichengreen and Hausmann (1999) and McKinnon and Schnabl (2004a) .
in small open economies because the share of exports of GDP is high and domestic activity is comparatively small. From this perspective the price of a lower probability of crisis will be lower growth. 6 The upshot is that the policy choice of fully flexible exchange rates will be difficult to politically defend. This is even more the case when GDP per capita is low (as currently in China) and if neighbouring countries with fixed exchange rate regimes experience high growth due to buoyant capital inflows. Discretionary foreign exchange intervention in times of appreciation becomes likely. This may imply that the central bank "jumps" between domestic targets of monetary policy making (for instance inflation targets) in times of a weak currency and exchange rate targets in times of a strong currency. 7 The outcome would be more uncertainty with respect to monetary policy making which can be linked to higher risk premiums on interest rates and thereby lower growth (Schnabl 2006) .
This leads to the long-term cost-benefit-analysis. Countries with fixed exchange rate regimes can better benefit from buoyant international capital inflows, but risk a higher probability of crisis.
gimes" which intervene occasionally against "excessive appreciation" may even face a higher probability of crisis than countries with hard pegs if sustained appreciation expectations encourage additional speculative capital inflows. If capital inflows are curtailed by strict capital controls, domestic interest rates increase and growth will slow down as well
The upshot is that in the absence of a first best solution, in the long run credibly fixed exchange rates are the (second) best solution despite a rising probability of overheating. In this context Ranciere, Tornell and Westermann (2003) argue that although there is a robust positive relationship between the speed of the economic catch-up and crisis, countries which provide favourable conditions for capital inflows -for instance by open capital accounts, macroeconomic and exchange rate stability -grow faster in the long run.
6
In Japan this effect is called high yen induced recession (endaka fukyo) (McKinnon and Ohno 1997).
7
Danne and Schnabl (2007) explore the asymmetric impact of the exchange rate on Japanese monetary policy making during the economic catch-up. 8 This hypothesis implies that the respective countries' macroeconomic policies are flexible enough to maintain the peg. If this is not the case, as in Argentina, a flexible exchange rate regime may be the better policy choice.
Empirical Investigation
Given the pro and cons about fixed exchange rates in emerging market economies the question about the impact of the exchange rate volatility on growth remains an empirical matter which is scrutinized here for Emerging Europe and East Asia. This investigation builds upon De Grauwe and Schnabl (2005a) for the new EU member states and Schnabl (2006) for the EMU periphery.
Sample, Observation Period, and Volatility Measures
To identify the effect of exchange rate volatility on growth, we specify an unbalanced crosscountry panel model for 17 Emerging European countries and 9 East Asian countries. In addition we use 10 South American countries as a control group (Table 1 provides Fourth, a sustained appreciation or depreciation path can be captured by yearly relative exchange rate changes (γ) comparing January with December. Appreciations exhibit a negative sign, depreciations a positive sign.
All four volatility measures are calculated against the euro and the dollar. We compute a minimum measure for exchange rate volatility which includes the smaller volatility either against the euro or the dollar. This is important for the Emerging European countries which have tended to switch their exchange rate targets from the dollar to the euro. For the East Asian countries and the South American countries the volatility measures are only calculated against the dollar.
Model Specification and Estimation Procedure
We use a cross-country panel data model that explains economic growth by exchange rate volatility and a set of control variables:
where w it is the vector of yearly real growth rates from 1994 to 2005. The explanatory variable v it consists of the indicators of exchange rate volatility (σ, μ, z, γ) and the control variables.
We use standard deviations of monthly exchange rate changes (σ) and January over December percent exchange rate changes (γ) as measures for exchange rate volatility. Alternatively, the zscore as a comprehensive measure of both is used. 10 As discussed in section 2 there are three main transmission channels from exchange rate stability to growth: interest rates, trade and macroeconomic stability. Exchange rate stability is expected to be linked with lower interest rates, 9 See Ghosh, Gulde, and Wolf (2003) and Edwards and Levy-Yeyati (2003) for a similar approach. 10 Yearly percent exchange rate changes are correlated with the means of monthly percent exchange rate changes. more trade and lower inflation. We use short-term money market interest rates as a proxy for the interest rate channel. Yearly percent changes of exports in terms of US dollar are used as a proxy for the trade channel. Yearly CPI inflation is used as a proxy for macroeconomic stability.
We include dummies for crisis in emerging markets such as for the 1997/98 Asian crisis, the 1998
Russian crisis and several crises in Latin America (1980-1983, 1994-1995, 1999-2002) . The crisis dummies can be seen as a measure for asymmetric shocks. We also include dummies for inflation targeting regimes which are associated with exchange rate flexibility.
There are a large number of other macroeconomic variables which affect growth and therefore may be considered as control variables such as investment, consumption and government spending. Including these variables into the specification increases the fit of the model, but also decreases the degrees of freedom. In addition, in small open economies most macroeconomic variables are influenced by exchange rate volatility as they are strongly dependent on interest rates, trade and inflation. For this reason, we restrict the control variables to the variables described above.
Estimation Results
Both a generalized least square fixed effect (GLS) model as well as a GMM framework are used for the estimations. 11 The fixed effect specification models the heterogeneity of the countries in the sample. We choose the General Least Squares model as baseline framework, because the concern about endogeneity between growth and the exchange rate regime is low. Within the sample of emerging market economies, fast (slow) growing countries can not be argued to adopt systematically either a fixed or a flexible exchange rate regime. Macroeconomic stability as it is ensured by institutional reforms can be argued to affect both the growth performance and the ability to maintain a fixed exchange rate regime. If the degree of institutional reforms is not included as a control variable this could cause an omitted variable bias. To control for this bias we use inflation as a proxy for institutional reforms.
In addition, there is a concern of endogeneity with respect to the control variables, because trade, interest rates and dollar exports affect growth but are also likely to be affected by the growth performance. To control for this endogeneity bias with respect to the control variables we use a dy- 11 Random effect models lead to by and large the same results.
namic GMM specification as proposed by Arellano and Bond (1991) and Arellano and Bover (1995) . The results from the GLS and GMM specifications remain widely unchanged.
Emerging Europe
The estimation results for Emerging Europe with respect to exchange rate volatility against the euro provide evidence in favor of a negative correlation between exchange rate volatility and growth. The GLS specification for the whole sample with all control variables provides (rows (1) and (2)) evidence that exchange rate volatility against the euro has a clearly negative impact on growth (Table 2 ). Both the coefficients for the standard deviations and the z-scores are negative and significant at the 1%-level. For the yearly change rate the evidence is mixed. Depending on the specification the sign and significance levels change.
The proxies for the transmission channels have the expected signs and are mostly significant at the common levels. Higher interest rates are associated with lower growth at very significant levels. Export growth is positively linked to higher growth, also at very significant levels. Inflation is associated with lower growth, but at lower significance levels. The dummy for inflation targeting has a negative sign and is significant in few specifications suggesting that countries with inflation targeting frameworks may experience lower growth. 12 For the Emerging European countries which have not experienced a region wide crisis during the observation period 13 , the crisis dummy remains insignificant.
Different specifications (rows (3) to (8)) which exclude one or the other control variable show a stable negative relationship between the z-score and growth. Also the negative sign for the standard deviations is robust. In contrast, without controlling for interest rates, export growth and inflation the coefficient for the yearly exchange rate changes the sign suggesting that appreciation (depreciation) is associated with higher (lower) growth. The GMM specification as reported in Table 3 yields -by and large -unchanged results. The sign of the standard deviations and zscores are in all specifications negative and mostly highly significant indicating a clearly negative impact of exchange rate volatility on growth. The transmission channels have the expected signs and are mostly significant. 12 There are many explanations why this could be the case for the underlying sample but this finding would not be valid in general. One explanation is that inflation targeting frameworks are used as tools for disinflation which lead to negative growth effects in the short-term but would lead to higher long-term growth. Lower growth in countries with inflation targeting regimes would be also in line with findings that inflation targeting is associated with lower output volatility because a lower level of growth is linked to less output volatility.
An alternative specification estimates the impact of exchange rate volatility on growth for the volatility measure which uses the lowest volatility either against the euro or the dollar (Min) ( Table 4 and Table 5 ). The minimum volatility measure can be regarded as a more precise proxy for exchange rate volatility in the region as some countries in Emerging Europe peg their exchange rates against the dollar or had pegged their exchange rates against the dollar in the early part of our sample period. The estimation results are very similar for the GLS (Table 4) and GMM (Table 5) specification suggesting a robust negative relationship between exchange rate volatility and growth. Inflation targeting frameworks seem to have a negative impact on growth, but remain widely insignificant.
All in all, this suggests that Emerging Europe's move from high exchange rate volatility to increasing exchange rate stability (against the euro) has brought substantial benefits in terms of higher growth. The R-squares suggest that substantial information is drawn from both the time and country dimension of the panel. The benefits arise from lower interest rates, more exports and a higher degree of macroeconomic stability. This confirms the role of interest rates, trade and macroeconomic stability as transmission channels. The anchor currency does not seem to matter for the impact of the exchange rate regime on growth as both exchange rate stabilization against the euro and against the dollar seem to ensure low interest rates (if impediments to international capital flows are removed) and macroeconomic stability.
East Asia
Before the crisis East Asia has been regarded as a role model for the positive impact of (intraregional) exchange rate stability on (export-led) growth (McKinnon 2005) . The observation period for East Asia is considerably longer than for Emerging Europe due to better data availability.
The sample starts in 1980 when most countries in the sample had adopted export-oriented industrialization strategies. Exchange rate volatility is calculated against the dollar. Note that for the East Asian sample the fit of the model is substantially larger than for the Emerging Europe sample.
For the whole sample period the negative impact of exchange rate volatility on growth is strongly confirmed for both the GLS specification (Table 6 ). The coefficients of exchange rate volatility measured in terms of standard deviations and z-scores are negative and highly significant suggesting a strong negative impact of exchange rate volatility on growth. Also the coefficient measuring appreciation (depreciation) of the East Asian currencies has the expected sign and is highly significant. Appreciation (depreciation) is strongly associated with less (more) growth. This may explain the strong inclination of the East Asian countries to stabilize exchange rates against the dollar (Dooley, Folkerts-Landau and Garber 2003).
The results for the controls variables have mostly the expected signs. Like for Emerging Europe, the specification with all control variables has the best fit. Exports have a strongly positive impact on growth. Macroeconomic instability (higher inflation) is associated with lower growth. In contrast to Emerging Europe the interest rate has not the expected sign and is insignificant. The dummy for the 1997/98 Asian crisis which controls for the negative impact of the volatility associated with the crisis is clearly negative and highly significant. This reflects the fact that the East Asian crisis was much more severe in East Asia than the instabilities during the observation period in Emerging Europe which tended to effect only single countries but not the whole country group.
In line with Emerging Europe the dummy for inflation targeting frameworks is mostly negative, associating inflation targeting with lower growth. In contrast to Emerging Europe the coefficients remain widely insignificant. This may be due to two reasons. First, the impact of inflation targeting on growth is weak. Second, the East Asian countries have widely exhibited "fear of floating" even after they have adopted inflation targeting frameworks (Calvo and Reinhart 2002) .
Sensitivity Analysis
The GMM estimation for the East Asian sample is not robust and therefore not reported here. To increase the sample size of the East Asian sample we add 10 South American countries to increase the sample size (for composition of the country group see Table 1 ). In contrast to East Asia, the South American countries can be seen as a country group where macroeconomic and exchange rate instability prevailed during most of the observation period. The observation period (Table 7) and GMM (Table 8) estimations confirm the results for the single country groups.
The coefficients for the standard deviations and z-scores are clearly negative and mostly highly significant for both estimation frameworks. Also the yearly exchange rate changes have (the expected) positive sign at highly significant levels. This implies a clearly negative impact of exchange rate volatility on growth for the pooled East Asian and South American sample. The role of the export growth and macroeconomic stability (inflation) as transmission channels is confirmed, while the results for interest rates remain mixed.
A second set of robustness tests finally pools East Asia and Emerging Europe. As the Emerging European sample only starts in 1994, the observation period is restricted to 1994 to 2005. The results are reported in Table 9 (GLS) and Table 10 (GMM). Both the Emerging European and the East Asian sample provide evidence that exchange rate volatility is detrimental for growth. The control variables confirm the important role of international trade and macroeconomic stability as transmission channels from exchange rate stability to growth. For the interest rate channel the evidence is mixed.
We pool Emerging Europe and East Asian to provide a comprehensive picture for the interdependence of exchange rate volatility and growth in emerging market economies. The pooled sample allows for more heterogeneity within the sample. We restrict the pooled sample to the period from 1994 to 2005 as data are not available for Emerging Europe prior to the year 1994. The results are shown in Table 9 (GLS) and Table 10 (GMM). There is strong evidence that exchange rate volatility affects growth negatively if exchange rate volatility is measured in terms of standard deviations and z-scores.
All in all, the negative impact of exchange rate volatility for economic growth seems to be robust suggesting that stable exchange rates are the better strategy for emerging market economies with underdeveloped capital markets and open capital accounts. The role of international trade, interest rates and macroeconomic stability as transmission channels is confirmed.
Conclusion
We have tested for the impact of exchange rate volatility on economic growth in Emerging
Europe and East Asia which are country groups which have widely dismantled capital controls in the observation periods. While East Asia has traditionally maintained a high degree of exchange rate stability it has moved towards (slightly) more exchange rate volatility (against the dollar).
Emerging Europe has continued to pursue increasingly exchange rate stability against the euro although some countries such as Poland and the Czech Republic have allowed their currencies to float substantially.
We have shown that there is no straightforward theoretical evidence in favour of or against exchange rate stability in emerging market economies. Nevertheless, our empirical investigations suggest that emerging markets with fixed exchange rates grow faster. The reason is that fixed exchange rates have a positive impact on international trade, interest rates and macroeconomic stability. As a pre-requisite capital controls have to be dismantled to allow for arbitrage in international goods and capital markets. Note that open capital accounts in combination with fixed exchange rates require macroeconomic stability and flexibility which are ensured by institutional reforms and therefore invite growth enhancing international capital flows.
Despite the strong evidence in favour of a positive impact of exchange rate stability on growth the relationship between exchange rate stability and growth is not a linear one as discussed in section 2.4. Favourable conditions for international investment may encourage speculative capital inflows and overheating as experienced in the case of the Asian crisis. This does not imply, however, that countries should per se adopt flexible exchange rate regimes to reduce the likelihood of crisis because the price would be a considerable lower level of growth due to increasing macroeconomic instability under flexible exchange rate regimes. A systematic analysis of the interdependence between stable exchange rates, macroeconomic stability and institutional reforms remains subject to further research. Note: Serbia and Montenegro were removed due to insufficient data. 
